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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide microcapsules which are easy to 
be handled, cause no trouble due to oil separation at the time of molding, 
have excellent formability, and have excellent oil retainability, and whose 
oil exudation in a sliding interface is properly suppressed and to provide 
a method for manufacturing the microcapsules. 

SOLUTION: These oil-containing microcapsules are manufactured by 
coating dew drops of a liquid-phase lubricating oil with three dimensional 
urethane polymer film produced by producing a hydrophobic liquid body 
containing an aromatic polyvalent isocyanate, an aliphatic polyvalent 
isocyanate, and the liquid-phase lubricating oil, emulsifying and 
dispersing the hydrophobic liquid in a hydrophilic liquid, adding a 
polyhydric alcohol and a cross-linking agent to the hydrophilic liquid, and 
simultaneously promoting a polymerization reaction and a cross-linking 
reaction on the surface of the dew drops of the hydrophobic liquid. A 
microcapsules mixed synthetic resin composition is provided by mixing 
the obtained microcapsules to a polyurethane elastomer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this* translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The oil impregnation microcapsule which comes to cover a fluid lubrication oil with a three- 
dimensions-ized urethane poly membrane. 

[Claim 2] The hydrophobic liquid containing the aromatic series system multiple-valued isocyanate, the fat group 

system multiple-valued isocyanate, and the fluid lubrication oil in which a structure expression is shown by ** 1 

is made. Carry out emulsification distribution of said hydrophobic liquid into a hydrophilic liquid, and polyhydric 

alcohol and a cross linking agent are added in said hydrophilic liquid. The manufacture approach including each 

process which covers the drop of said lubricating oil with the three-dimensions-ized urethane poly membrane 

which polymerization reaction and crosslinking reaction are advanced to coincidence in the drop front face of 

said hydrophobic liquid, and is generated of a microcapsule according to claim 1 . 

[Formula 1] 
NCO NCO NCO • 



[Claim 3] The microcapsule combination resin constituent which comes to blend an oil impregnation 
microcapsule according to claim 1 with a polyurethane elastomer. 

[Claim 4] The weight ratio of a lubricating oil to the mixture of aliphatic series system multiple-valued isocyanate 
and aromatic series system multiple-valued isocyanate preferably 1 5/4 or less [ 4/4 or more ] The weight ratio 
of the aromatic series system multiple-valued isocyanate to the aliphatic series system multiple-valued 
isocyanate in or more 5/4 10/4 or less and said isocyanate mixture preferably still more preferably 15/1 or less 
[ 1/7 or more ] The weight ratio of polyhydric alcohol to or more 3/5 3/1 or less and said isocyanate mixture 
preferably still more preferably 12/16 or less [ 1/16 or more ] It is the manufacture approach according to claim 
2 that the weight ratio of the cross linking agent to or more 4/16 8/16 or less and said isocyanate mixture is or 
more 0.05/8 0.1/8 or less range still more preferably 0.2/8 or less [ 0.01/8 or more ] preferably, still more 
preferably. 

[Claim 5] The microcapsule combination resin constituent according to claim 3 generated by formation and 
coincidence of the purpose mold goods by the casting polymerization reaction of the polyurethane prepolymer 
with which said polyurethane elastomer blended said oil impregnation microcapsule. 

[Translation done.] 
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* "NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated.. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the oil impregnation microcapsule which covered the fluid 
lubrication oil with the three-dimensionsHzed urethane poly membrane, its manufacture approach, and the resin 
constituent which blended this oil impregnation microcapsule. 
[0002] 

[Description of the Prior Art] In order to raise friction / wear property of synthetic resin conventionally, the 
various approaches of adding a lubricating oil are learned. For example, they are the approach (JP,48-37572,B, 
this 53-1 1018 grade) which make these absorb a lubricating oil and base resin is made to distribute using organic 
and the inorganic powder which has a large specific surface area as an oil hold back carrier, or a method (JP,7- 
91 454, B) of making base resin distribute the micro porous bead which made the lubricating oil absorb. 
[0003] However, by these approaches, since the lubricating oil is distributing to base resin in the condition of 
having been held at the oil hold back carrier or the oil hold-back agent, a lubricating oil cannot shift to a sliding 
interface easily, under a severe service condition, since the point that in addition lubricity is inadequate, the 
point that an oil is comparatively drained within a short period of time, and the durability of the lubrication 
effectiveness is missing, or the oil is exuding on the surface of resin, interlocking to the screw of a making 
machine is bad, and fabrication is difficult — etc. — there was a trouble. 

[0004] Moreover, the resin constituent which made base resin distribute a solid lubricant is used. As a solid 
lubricant, a polyurethane elastomer and others are mentioned as base resin, such as graphite, molybdenum 
disulfide, and polytetrafluoroethylene (PTFE). For example, it is the resin constituent which distributed about 5% 
of the weight of PTFE ground to dozens of microns in the polyurethane elastomer. However, a solid lubricant has 
many black things, and when the color of the specified substance is except black, the ppint that the candidate 
for selection is restricted, the point that what blended PTFE emits a sound (the so-called " squeal") by friction 
with other goods, and coefficient of friction are a little large and a load increases, there is a trouble of abrasion 
loss increasing. 

[0005] There is no trouble by oil separation at the time of shaping by adding the oil impregnation microcapsule 
which covered the lubricating oil with the thin film of a high polymer to base resin as what solves the various 
above-mentioned troubles in the conventional technique, and while extraction of the oil in the sliding interface of 
mold goods is good, the oleo-resin constituent for sliding also with the good holdout of an oil is proposed (JP.1- 
129067,A). 

[0006] However, the thing to which the microcapsule is presupposing that it must not be it what is destroyed by 
the mixed shearing force at the time of making base resin carry out addition distribution, or the heat at the time 
of processing by this proposal, In using the polyacetal resin whose working temperature it is deficient in the 
indication of concrete technical contents, for example, is 170-190 degrees C as base resin It is only that there is 
a publication that urea system thermosetting resin is suitable as wall matter of a microcapsule, and the detailed 
technical contents, such as the synthesis method, are not indicated in the example. 

[0007] On the other hand, the microcapsule manufacture approaches, such as the complex coacervation method, 
the simple coacervation method, an interfacial polycondensation method, and an in-situ polymerization method, 
are learned for the field of the microcapsule for back-coated paper. The manufacture approach of a 
microcapsule that the charge of a wallplate consists of polyurethane is in these techniques (JP.57-1 40638,A, 
this 58-3898 grade). Each of these carries out emulsification distribution of the hydrophobic liquid containing the 
aromatic series multiple-valued isocyanate a structure expression is indicated to be by ** 1, and aliphatic series 
system multiple-valued isocyanate into a hydrophilic liquid, makes a high polymer generate by interfacial 
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polymerization, and covers a hydrophobic drop. 
[Formula 1] 

[0008] this invention persons tried to apply the manufacture approach of the microcapsule for back-coated 
paper that the above-mentioned charge of a wallplate consists of polyurethane to manufacture of a lubricating 
oil content microcapsule. However, it became clear for interlocking to the screw of a making machine to be bad, 
and for shaping to be difficult, since it is destroyed by the mixed shearing force at the time of making base resin 
carry out addition distribution of this and the heat at the time of processing and an oil separates the obtained oil 
impregnation microcapsule. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the above-mentioned trouble 
which the conventional technique has, and it is easy handling. There is no trouble by oil separation at the time of 
shaping, and the oil supporter excellent in the moldability is used. And extraction of the oil in a sliding interface 
is controlled moderately, and the holdout of an oil is good. Therefore, it aims at offering the oil impregnation 
microcapsule which can maintain the lubrication engine performance over a long period of time, its manufacture 
approach, and the resin constituent which blended such an oil impregnation microcapsule. 
[0010] 

[Means for Solving the Problem] this invention persons need to give the suitable mechanical strength for the 
microcapsule as a fluid lubrication oil supporter, and it came to complete a header and this invention for this 
request being satisfied if a microcapsule is formed by the urethane poly membrane which has for example, a 
three-dimensions plex structure. 

[0011] The oil impregnation microcapsule which comes for (1) three-dimensions-ized urethane poly membrane 
to cover a fluid lubrication oil by this invention in this way, (2) The hydrophobic liquid containing the aromatic 
series system multiple-valued isocyanate, the fat group system multiple-valued isocyanate, and the fluid 
lubrication oil in which a structure expression is shown by ** 1 is made. Carry out emulsification distribution of 
said hydrophobic liquid into a hydrophilic liquid, and polyhydric alcohol and a cross linking agent are added in said 
hydrophilic liquid. The manufacture approach of the microcapsule the above-mentioned (1) publication including 
each process which covers the drop of said lubricating oil with the three-dimensions-ized urethane poly 
membrane which polymerization reaction and crosslinking reaction are advanced to coincidence in the drop front 
face of said hydrophobic liquid, and is generated, [Formula 1] And microcapsule combination resin constituent ** 
which comes to blend an oil impregnation microcapsule given in (3) above-mentioned (1) with a polyurethane 
elastomer is offered. 

[0012] Since that wall membrane is formed with the urethane macromolecule which has a three-dimensions plex 
structure, the oil impregnation microcapsule of the above-mentioned (1) publication has a fixed mechanical 
strength, and can fabricate the resin constituent which is destroyed neither by the mixbd shearing force at the 
time of making base resin carry out addition distribution of this, nor the heat at the time of processing, therefore 
blended this microcapsule without the trouble by oil separation. 

[0013] By the manufacture approach of the above-mentioned (2) publication, in order for intermolecular bridge 
formation to generate the poly membrane of a three-dimensions plex structure, it is characterized by using 
together a cross linking agent and polyhydric alcohol. The mechanical strength of the poly membrane generated 
becomes settled from both sides of thickness and crosslinking density, and crosslinking density is defined by the 
weight ratio of isocyanate [ mainly as opposed to a lubricating oil in thickness ] mainly with the amount of a 
cross linking agent and polyhydric alcohol. Therefore, the urethane poly membrane to which the suitable 
mechanical strength was given is generated by adjusting a reaction mixture component. 
[0014] On the occasion of operation of this manufacture approach, aromatic series system multiple-valued 
isocyanate and fat group system multiple-valufed isocyanate are dissolved in a fluid lubrication oil, a hydrophobic 
liquid is made, and it pours into the hydrophilic liquid which makes water a subject, and this is agitated at a high 
speed and carries out emulsification distribution. The temperature up of the polyhydric alcohol is added and 
carried out to a hydrophilic liquid, a cross linking agent is dissolved in this, and polymerization reaction and 
crosslinking reaction are advanced to coincidence on the drop front face of a hydrophobic liquid. In this way, a 
drop front face is made to generate the poly membrane of a three-dimensions plex structure, a fluid lubrication 
oil is made to cover and an oil impregnation microcapsule is formed, and this is separated, it dries, and the 
microcapsule of the fluid shape of good powder is obtained. Base resin breaks neither with the mixed shearing 
force at the time of carrying out addition distribution, nor the heat at the time of processing, and, moreover, the 
microcapsule obtained in this way is torn by the pressure in a sliding surface, and friction, and leaches a 
lubricating oil. 
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[0015] As aromatic series system multiple-valued isocyanate in the above-mentioned manufacture approach, 
triphenyl dimethylene trHsocyanate, TETORAFENIRU trimethylene tetra-isocyanate, PENTAFENIREN 
tetramethylen PENTA isocyanate; etc., These inclusions as aliphatic series system multiple-valued isocyanate 
again Or trimethylene diisocyanate, Hexamethylene dHsocyanate, a propylene -1, 2-diisocyanate, A butylene -1, 
2-diisocyanate, ethylidyne diisocyanate, etc. are illustrated. As polyhydric alcohol, a glycerol, trimethylol propane, 
hexane triol, 3 organic-functions polyols, such as triethanolamine, diglycerol, pentaerythritol, 4 organic-functions 
polyols, such as ethylenediamine, methyl guru KOJITTO, and aromatic series diamine, 6 organic-functions 
polyols, such as a sorbitol, as a cross linking agent further A methylenebis-orthochromatic-chloroaniline 
(MOCA), MEREN dianyline / NaCI composite, 1, 2-screw (2-aminophenyl-thio) ethane, trimethylene glucohol-p- 
amino benzoate, etc. are illustrated. 

[0016] Since the resin constituent of the above-mentioned (3) publication uses a polyurethane elastomer as 
base resin, combination distribution of the oil impregnation microcapsule which equipped this with the urethane 
poly membrane is carried out and a powder-like microcapsule has [ the compatibility of base resin and a 
microcapsule is good and ] the good fluidity, a uniform distributed condition is acquired. Moreover, it is destroyed 
neither by the mixed shearing force at the time of making base resin carry out addition distribution of the 
microcapsule, nor the heat at the time of processing, therefore this resin constituent can be fabricated without 
the smeariness by oil separation, or a trouble. In this way, the obtained resin constituent mold goods show the 
outstanding mechanical property, and are suitably usable as Takani promotion-to-a-responsible-post antifriction 
wear material. 
[0017] 

[Embodiment of the Invention] The weight ratio of a lubricating oil to the mixture of (4) aliphatic-series system 
multiple-valued isocyanate and aromatic series system multiple-valued isocyanate preferably as a suitable 
operation gestalt of the manufacture approach (2) concerning this invention 15/4 or less [ 4/4 or more ] The 
weight ratio of the aromatic series system multiple-valued isocyanate to the aliphatic series system multiple- 
valued isocyanate in or more 5/4 10/4 or less and said isocyanate mixture preferably still more preferably 15/1 
or less [ 1/7 or more ] The weight ratio of polyhydric alcohol to or more 3/5 3/1 or less and said isocyanate 
mixture preferably still more preferably 12/16 or less [ 1/16 or more ] further — desirable — four — / — 16 — 
more than — eight — / — 16 — less than — said — isocyanate — mixture — receiving — a cross linking agent 

— weight — a ratio — desirable — 0.01 — / — eight — more than — 0.2 — / — eight — less than — further - 

— desirable — 0.05 — / — eight — more than — 0.1 — / — eight — less than — the range — it is — the above 

— ( — two — ) — a publication — manufacture — an approach — it can mention . 

[0018] In an operation gestalt (4), if the thickness of a poly membrane becomes excessive and 15/4 is exceeded 
when the weight ratio (a lubricating oil/mixture) of a lubricating oil to the above-mentioned isocyanate mixture is 
less than 4/4, thickness is not insufficient and desirable. Since a rate of polymerization will fall if a yarn-like 
polymer tends to be made and 15/1 is exceeded when the weight ratio of the aromatic series system multiple- 
valued isocyanate to aliphatic series system multiple-valued isocyanate is less than 1/7, it is not desirable. 
Moreover, since the functional group of isocyanate remains, and alcohol will remain if 12/16 is exceeded when 
the weight ratio of polyhydric alcohol to the above-mentioned mixture is less than 1/16, it is not desirable. 
Furthermore, it becomes [ crosslinking density becomes excessive and / a poly membrane ] hard too much and 
is not desirable, if crosslinking density falls, and the mechanical strengths of a poly membrane run short and 
0.2/8 is exceeded, when the weight ratio of the cross linking agent to the above-mentioned mixture is less than 
0.01/8. Therefore, although it is necessary to adjust each amount of components of reaction mixture to 
numeric-value within the limits of a publication, there is still more suitable range for the middle. 
[0019] As a suitable operation gestalt of the resin constituent (3) concerning this invention, a microcapsule 
combination resin constituent given in (5) above-mentioned [ which is generated by formation and coincidence of 
the purpose moldings article by the casting polymerization reaction of the polyurethane prepolymer with which 
said polyurethane elastomer blended said oil impregnation microcapsule ] (3) can be mentioned. 
[0020] The general gestalt of a resin constituent (3) makes the polyurethane elastomer ground beforehand 
distribute an oil impregnation microcapsule, and pelletizes this with an extruder. In this case, it fabricates to the 
member for sliding made into the purpose by the injection-molding method. On the other hand, an operation 
gestalt (5) is a gestalt called the so-called casting resin. In this case, the specified substance is fabricated by 
adding a chain elongation agent and carrying out a polymerization in a mold. 
[0021] 

[Example] The manufacture example of the oil impregnation microcapsule applied to this invention below and the 
abrasion test result of the member for sliding which blended this microcapsule are shown, and the effectiveness 
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of this invention is verified in contrast with the example of a comparison. 

[0022] (Exarriple 1) the mineral oil (200#) 100 section — aromatic series system multiple-valued isocyanate [ — 
MFMOOmade from Japanese Polyurethane] The 40 sections and the hexamethylene dHsocyanate 40 section 
which is aliphatic series system multiple-valued isocyanate are dissolved, and it added into the hydrophilic liquid 
which dissolved the polyvinyl alcohol 9 section in the water 900 section, the hydrophobic liquid was agitated by 
600rpm, and it was made to emulsify. The trimethylol propane 35 section which is polyhydric alcohol is added to 
a hydrophilic liquid on the way of [ churning 1 a temperature up is carried out to 60 degrees C t the cross linking 
agent MOCA10 section is added, and it reacts for 60 minutes. Since reaction mixture was divided into two-layer, 
with the centrifugal separator, the upper microcapsule was rinsed and filtered, and was dried, and the 200g 
powder oil impregnation microcapsule was obtained. 

[0023] Polyester mold polyurethane prepolymer [ coronate C-4047 made from Japanese Polyurethane] It heated 
at 80 degrees C, the oil impregnation microcapsule obtained above was added, the after [ degassing ] 1,4- 
butanediol 4 section was added, churning mixing was carried out, casting was carried out to the metal mold 
warmed at 120 degrees C after 20 minutes, and it was left for 20 minutes. The punch was carried, it vulcanized 
primarily for 40 minutes, 120 more degrees C and 10-hour secondary vulcanization were performed, and 120 
degrees C of mold goods whose content of a microcapsule is 0, 5, or 10 % of the weight were obtained. 
[0024] The abrasion test result and mechanical property were as being shown in Table 1 , and time amount 
change of coefficient of friction was as being shown in drawing 1 . For example, in what added 10 % of the weight 
of oil impregnation microcapsules, coefficient of friction mu was stable in about 0.21, and most abrasion loss was 
zero. Moreover,(%), the fall of mechanical properties, such as hardness (JIS-A) from the thing of the content 0 of 
a microcapsule, 100% tensile stress (kgf/cm2), elongation, and tensile strength (kgf/cm2), was also small, and 
was in the range of practicality. 
[Table 1] 
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[0025] (Example 2) the mineral oil (200#) 100 section — aromatic series system multiple-valued isocyanate [ — 
MR-400made from Japanese Polyurethane] It added into the hydrophilic liquid which dissolved the polyvinyl 
alcohol 9 section in the water 900 section, and the hydrophobic liquid which dissolved the 40 sections and the 
hexamethylene dHsocyanate 40 section which is aliphatic series system multiple-valued isocyanate was made 
to agitate and emulsify by 600rpm. The pentaerythritol 35 section which is polyhydric alcohol is added to a 
hydrophilic liquid on the way of [ churning ], a temperature up is carried out to 60 degrees C, the cross linking 
agent MOCA10 section is added, and it reacts for 60 minutes. Since reaction mixture was divided into two-layer, 
with the centrifugal separator, the upper microcapsule was rinsed and filtered, and was dried, and the 21 Og 
powder oil impregnation microcapsule was obtained. 

[0026] Heated the giant-molecule polyol 100 section at 110 degrees C, and mix, the release agent 3 section, the 
diisocyanate MDI126 section, and the chain elongation agent 1 ,4-butanediol 45 section were made to react after 
degassing, and it slushed into the mold at 1 10-120 degrees C, and ground after 20-hour aging at 90 degrees C. 
The oil impregnation microcapsule obtained above was blended, the pellet was manufactured with the extruder, 
the product was fabricated with the injection molding machine, and the mold goods whose content of a 
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microcapsule is 0, 5, or 10 % of the weight were obtained. 

[0027] The abrasion test result and mechanical property were as being shown in Table 1, and time amount 
change of coefficient of friction was as being shown in drawing 2 . For example, in what added 10 % of the weight 
of oil impregnation microcapsules, coefficient of friction mu was stable in about 0.32, and most abrasion loss was 
zero. Moreover, the fall of the mechanical property from the thing of the content 0 of a microcapsule was also 
small, and was in the range of practicality. 

[0028] (Example of a comparison) As an example of a comparison which should be contrasted with the above- 
mentioned examples 1 and 2, the antifriction wear ingredient which added 0 or 5% of the weight of PTFE to 
thermoplastic elastomer as a solid lubricant was taken up, and the coefficient of friction and abrasion loss were 
measured. The abrasion test result and the mechanical property were as being shown in Table 1, and time 
amount change of coefficient of friction was as being shown in drawing 3 . 

[0029] The abrasion test of mold goods was performed using the friction abrasion tester shown in drawing 4 . In 
drawing 4 , the test piece which presents an abrasion test with a reference mark 1, the partner material to which 
2 makes the shape of a cylinder, and 3 are friction surfaces. The partner material 2 is placed on a test piece 1, 
and the partner material 2 is rotated around a medial axis, turning caudad and imposing a load load. In the 
abrasion test of the mold goods in the above-mentioned example and the example of a comparison, S45C and a 
load were dry, 5 kgf/cm2 and linear velocity performed [ 1 m/min and a lubrication condition ] friction rotation 
continuously for 20 hours, and the quality of the material of partner material measured coefficient of friction mu 
and abrasion loss (micrometer). 
[0030] 

[Effect of the Invention] The oil impregnation microcapsule concerning this invention can fabricate the resin 
constituent which is destroyed neither by the mixed shearing force at the time of making base resin carry out 
addition distribution of this, nor the heat at the time of processing, therefore blended this microcapsule without 
the trouble by oil separation. 

[0031] By the manufacture approach of the oil impregnation microcapsule concerning this invention, in order for 
intermolecular bridge formation to generate the poly membrane of a three-dimensions plex structure, it is 
characterized by using together a cross linking agent and polyhydric alcohol. The urethane poly membrane to 
which the suitable mechanical strength was given is generated by the mechanical strength of the poly membrane 
generated becoming settled from both sides of thickness and crosslinking density, controlling thickness mainly by 
the weight ratio of the isocyanate to a lubricating oil, and controlling crosslinking density mainly by the amount 
of a cross linking agent and polyhydric alcohol. 

[0032] In the oil impregnation microcapsule combination resin constituent concerning this invention, a distributed 
condition with the good and uniform compatibility of base resin and a microcapsule is acquired, and a 
microcapsule is destroyed neither by mixed shearing force nor the heat at the time of processing at the time of 
addition distribution. Therefore, the mold goods which could fabricate this resin constituent without the 
smeariness by oil separation or a trouble, and were obtained show the outstanding mechanical property, and are 
suitably usable as Takani promotion-to-a-responsible-post antifriction wear material. 
[0033] 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows time amount change of coefficient of friction in the mold goods as an 
example 1. 

[Drawing 2] It is the graph which shows time amount change of coefficient of friction in the mold goods as an 
example 2. 

[Drawing 3] It is the graph which shows time amount change of coefficient of friction in the mold goods as an 
example of a comparison. 

[Drawing 4] It is the explanatory view of a friction abrasion tester. 
[Description of Notations] 

1 — Test piece 

2 — Partner material 

3 — Friction surface 

[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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